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1. Introduction 
Several attempts have been made to substantiate 
the possible involvement of cytoskeleton components 
m cell surface receptor mobrlity [l-4] . Zmc could 
constttute avaluable tool for this purpose. Zinc is 
known to stabrhze neurotubules in rat brain homog- 
enate and to mhibrt colchicme furation [S] . Isolatron 
of cell membranes in the presence of zmc is known 
to produce large fragments [6] contammg cytoskeletal 
proteins [7] . In [8] the effect of zinc on the number 
and mobrhty of concanavalm A receptors ln rat 
thymocytes at 4°C was mvestigated. We observed that 
zmc increased the number of surface receptors with 
a weak restrictron of theu mobrhty. Colchicme and 
cytochalasin B-sensitive structures were shown to 
modulate receptor mob&y and density mthis system 
[9,10]. In view of these findings, we decided to test 
the effect of zinc on the mob&y of other surface 
receptors at 37”C, 1 e., B lymphocyte surface 
rmmunoglobulms. Peroxidase-labeled antrbodies were 
used to follow the anti-rmmunoglobuhn antrbodres- 
induced redistribution of B lymphocyte surface 
rmmunoglobuhns m the presence or absence of 
ZnClz . 
2. Materials and methods 
2.1. Cells 
Mesenteric and cervrcal lymp nodes from month 
5-7 male Fisher rats were teased in Hanks medium 
(Institut Pasteur) buffered with 10 mM Hepes (Sigma) 
pH 7.2 and containing 10% fetal calf serum (Grbco). 
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The homogenate was passed through a nylon mesh to 
remove non-dissociated tissue and cells were washed 
twice m medmm. The cell suspension was then 
adjusted to 5 X 10’ cells/ml. Cell viability, as assessed 
by trypan blue dye exclusron, was -95% 
2.2 Capping 
After incubation for 2 h at 37’C m the presence 
or absence of 50 MM zinc, the cells were incubated for 
a further 30 mm at 4°C with 200 pg/ml peroxrdase- 
labeled antr-rat lmmunoglobuhn antibody (anti 
Ig-PO). The cells were then washed 3 times with 
medmm and capping was allowed to proceed at 37°C. 
Reactions were stopped by placing the cells at 4°C 
after 10, 15 or 20 min. ZnCls was present in the 
medmm durmg the incubation wrth antr Ig-PO the 
subsequent washing and the capping reaction. Cells 
were cytocentrrfuged, au-dried and fmed m 4% para- 
formaldehyde 0.2 M cacodylate buffer (pH 7.4) for 
15 mm at 2O”C, washed 4times m phosphate-buffered 
saline and the peroxrdase activity was then revealed 
by the method m [ 1 l] . At least 1000 cells were 
exammed for each experiment. Cells were scored as 
caps when the stain was detectable over no more than 
1/3rd of their surface irrespective of whether t was 
contmous or spotted. They were scored as patches 
when the stam was spotted and detectable over 
more than 1/3rd of the cell surface (fig.1). To 
compare these results we used statrstrcal methods in 
u21. 
2.3. Material 
Ant1 Ig-PO were prepared as m [ 131. ZnClz was 
purchased from E. Merck A.G. 
ElsevierlNorth-Holland Blomedlcal Press 
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Flg.1 Distribution of ana Ig-PO on cetls, (a-c) patches, (d-f) spotted caps, (g-i) homogeneous caps (a, d, g) comparison of the 
same ~roxidase-IabeIed cells by hgt‘lt and phase contrast microscopy fb, c, e, f, h, i) phase contrast mreroscopy (X 1600). 
3. Results Table 1 
In 6 different control expenments 36.0 + 2.1% of 
the cells were stamed by antr Ig-PO. This corresponds 
to the % of B lymphocytes m lymph nodes. At none 
of the reaction times tested did we observe diffuse 
starmng, but only caps and patches. 
Effect of 50 1M zmc on ant1 Ig-PO-induced retistrlbution 
of 3 lymphocyte surface lmmuno~obuhns 
Time of 
reaction 
(mm) 
Caps % 
Control Zmc (50 &I) 
The effect of zmc at 50 PM was studied. This 
concentration was used m [g] on cell-surface l ctin 
bmdmg and lectm-mduced blastogenesis and in addr- 
tron was non-toxic for lymph node cells, as assessed 
by Trypan blue dye exclusion. In the presence of zmc 
34 3 f 3.1% of the cells were stained by ant1 Ig-PO. 
This 1s similar to the results observed m control 
experunents. Agam we observed caps and patches 
only. IIowever the number of cells which showed 
polarrzed stainmg was lower m the presence of zinc, 
whatever the reaction time. These results are shown 
m table I. The inlubrtron due to ZnClp was statutr- 
calfy srgmficant for 10 mm and 15 mm in the cappmg 
reaction. A weaker, non-s~~~cant, effect was 
observed at 20 mm. 
10 39 9 31 1 
p<oo2 
15 38.3 27 8 
p<OOl 
20 40 8 36 0 
p--o19 
4. IXscussion 
In th.ts tudy the effect of zinc on the redistribu- 
non of B lymphocyte surface ~rnuno~ob~s 
mduced by antrIg was lnvestlgated. An effect of zinc 
on the appearance of caps was observed. ‘I’h~s effect 
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was maximum when zinc was added up to 15 min 
after the begmning of the capping reaction. After 
20 mm only a weak mhibition was observed. From 
these data we concluded that ZnCls delayed the 
formatron of caps. The dose of 50 PM zmc, which 
was used m these expenments, had no toxic effects 
and was 20-times lower than the dose used to prepare 
membrane fragments [2]. We therefore interpreted 
our results on capping as a true effect on cell-surface 
receptor mobrhty. 
This result confirms the work in [ 141 on sheep 
red blood cell rosette formation by human 
lymphocytes m whrch 300 PM zinc mhrbrts the 
capping of these rosettes. It 1s also consrstent wrth 
the results obtamed on concanavahn A receptor 
mobrhty at 4°C in rat thymocytes [8] . In that case, 
a different experimental pproach for measurmg 
receptor mobrlity was used. However, in both 
systems, concanavalin A receptors on rat thymocytes 
at 4% and surface rmmunoglobulins onrat B 
lymphocytes at 37”C, the same ffect was observed. 
Zinc did not completely inlubit cell-surface mobrhty 
but only restncted it. Capping IS likely to be depen- 
dent on cytoskeletal constituents as indicated by the 
effect of colchicme and cytochalasin ,B [ 1,3,4] . The 
delay of capping that we report here lends further 
support o an effect of zmc on membrane-cyto- 
skeleton mteractions. 
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